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METHOD AND APPARATUS FOR SETTING 
FASTENER ELEMENTS INTO A BLANK 

This invention relates to the production of folders 
such as those commonly used for binding loose sheets of 
paper into booklet form. The invention is particularly 
directed to a method and an apparatus for setting fas 
tener elements, particularly tangs and eyelets, into se 
lected portions of a blank made of heavy paper or card 
board. 
The fastener elements e.g. the eyelets and tangs, 

which are to be set into the paper blank are, per se, well 
known in the art. These fasteners are usually made from 
relatively thin sheet metal stock. The tangs are com 
monly stamped from metallic stock folded upon itself so 
as to provide a cylindrical hollow rivet-like head having 
a pair of superimposed prongs extending outwardly to 
one side thereof with one prong being preferably some 
what shorter than the other. The eyelets are also 
stamped from metallic stock thereby to provide a cylin 
drical body portion having an outwardly turned ?ange 
at one end thereof. 

It is a principal object of the present invention to 
provide improved method and apparatus for setting 
tang and eyelet units in a suitably folded paper blank 
and to carry out such operation in a rapid manner and 
such that the tangs and eyelets are positionally matched 
in accurate fashion and securely installed. 
A number of years ago, various types of machines 

were devised which were capable of folding a flat blank 
into a T-shaped con?guration. In one form of folding 
apparatus, the front and back of each blank are bent 
along spaced parallel lines relative to a central strip 
therebetween to form a channel con?guration. The 
folded blank is then bent reentrantly and creased at both 
sides of the central strip into a T-shape with the front 
and back of the blank closely adjacent and the two arms 
of the T doubled. The next step was to apply to the 
doubled arms of the T an eyelet and a tang respectively 
at like distances from the leading edge of the blank. For 
most folders, at least two and most commonly three sets 
of tang and eyelets were required. After the eyelets and 
tangs were set into the arms of the T-shape, the opposite 
arms of the T were then bent into closely adjacent rela 
tionship thereby to bring the respective sets of eyelets 
and tangs into close proximity with one another. Fi 
nally, the front and back of the blank were hinged into 
juxtaposition with one another along lines adjacent and 
parallel to the bend lines for the arms of the T thereby 
to provide a ?nal product. 
The ultimate user could then readily insert pre~ 

punched paper sheets in the folder by bending the 
prongs of the tang elements outwardly and inserting 
same through the respective holes of the sheet or sheets 
of paper with the prongs being then inserted through 
the respective eyelets and then bent away from one 
another in opposite directions. 
The ?nal product is primarily used for reports of 

various kinds and has found wide usage in commercial 
of?ces, educational systems etc. 
The prior art has provided various types of apparatus 

for applying tangs and eyelets to folders of the nature 
suggested above, but they have not been entirely satis 
factory. In some cases the fastener elements were fed 
into a hand-operated machine, the operation of which 
was slow, expensive and tedious. Other more recent 
machines have incorporated means for automatically 
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2 
feeding tangs and eyelets to a plurality of setting dies, 
the latter being operated in a reciprocating fashion to 
set the eyelets and tangs into the blank at the required 
locations. These reciprocating-type machines were ca 
pable of operating automatically; however, by virtue of 
their reciprocating nature, a stop and go form of feed 
system was required for moving the paper blank 
through the machine. Because of the speed limitations 
inherent in this form of operation, the apparatus for 
setting the tangs and eyelets became a bottleneck in the 
production line. Although machines for folding the 
paper blanks can and have been produced which will 
operate at a very high rate of speed, the full production 
capabilities of such machines were never realized as a 
result of the inherent limitations in the fastener setting 
apparatus. 

It is accordingly a principal object of the present 
invention to provide improved apparatus and methods 
for rapidly setting fastener elements, particularly eye 
lets and tangs in blanks of the type referred to above. 

It is a further object of the invention to provide an 
apparatus and method for setting fasteners into blanks, 
the apparatus employing rotary die holding elements 
de?ning a nip or nips therebetween for receiving one or 
more portions of a paper blank, the apparatus including 
means for applying setting forces to fastener elements 
fed to the apparatus during the very brief interval of 
time that the fastener elements are disposed in the nip or 
nips between the die holders. 

It is a further object of the invention to provide appa 
ratus including rotary die holders with radially movable 
dies mounted in certain of said holders and means for 
actuating the radially movable die holders to apply 
momentary fastener element setting forces to fasteners 
fed to the nip or nips between such rotary die holders. 

It is a further object of the invention to provide a 
method and apparatus for setting fastener elements in 
cluding rotary means capable of providing fastener 
element setting forces to fastener elements fed into the 
nips between rotary die holders with the momentary 
setting forces being applied in such a way that crushing 
of the leading edge or edges of the fastener elements 
coming into the nip is substantially avoided. 

Thus, in accordance with the invention in one aspect 
there is provided, apparatus for setting a fastener ele 
ment, such as an eyelet or a tang, in a blank, comprising 
means de?ning a path of travel for the blank, a fastener 
element setting station in said path of travel including a 
plurality of rotary die holder means mounted for rota 
tion about a pair of spaced parallel axes and de?ning a 
nip therebetween for receiving a portion of the blank, 
spaced apart fastener element setting dies carried by the 
die holder means in such a way that, upon rotation of 
the die holder means about their respective spaced axes, 
successive pairs of said fastener element setting dies 
come into opposing relationship with one another in the 
nip, means for momentarily applying fastener element 
setting forces to each opposing pair of setting dies while 
they are in the nip, means for advancing the blank edge 
wise along the path of travel in timed relation to the 
rotation of the die holder means to bring said portion of 
the blank into the nip, means for feeding fastener ele 
ments to the setting dies in such a way that individual 
fastener elements are carried into a position between the 
respective opposing pair of setting dies along with a 
portion of the blank whereby, upon application of said 
momentary forces to said setting dies, individual fasten 
ers are successively set into said portion of the blank. 
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In a typical embodiment of the invention there is 
provided appartus for setting eyelets and tangs in a 
blank which has been folded to a T-shape. The appara 
tus includes means de?ning a path of travel for the 
blank. A tang and eyelet setting station is disposed in the 
path of travel and includes a plurality of rotary die 
holder means mounted for rotation about a pair of 
spaced parallel axes and de?ning a pair of nips therebe 
tween for receiving the opposing arms of the T-folded 
blank. Spaced apart tang setting dies and spaced apart 
eyelet setting dies are carried by the die holder means in 
such a way that, upon rotation of the die holder means 
about their respective axes, successive pairs of tang 
setting dies come into opposing relationship with one 
another in a ?rst of the nips while successive pairs of 
eyelet setting dies come into opposing relationship with 
one another in the second one of the nips. Means are 
provided for momentarily applying tang and eyelet 
setting forces to each opposing pair of setting dies while 
they are in the ?rst and second nips. The apparatus 
includes means for advancing the blank edgewise along 
the path of travel in timed relation to the rotation of the 
die holder means to bring each of the opposing arms of 
the T-folded blank into a respective one of the ?rst and 
second nips. Also included are means for feeding tangs 
and eyelets to the tang setting dies and eyelet setting 
dies respectively in such a way that individual tangs and 
eyelets are carried into the ?rst and second nip to posi 
tions between the respective opposing pairs of setting 
dies along with the opposing arms of the T-folded 
blank. Thus, upon application of the momentary forces 
to the setting dies, individual tangs are successively set 
into one of the arms of the T-shaped blank while indi 
vidual eyelets are successively set into the other arm of 
the blank. 

In a preferred form of the invention, the means for 
applying the setting forces includes cam means. The 
apparatus also includes means mounting a ?rst set of the 
tang setting dies and the eyelet setting dies to permit 
limited radial movement thereof relative to their associ 
ated die holder means. Such mounting means may in 
clude portions associated therewith which are engage 
able with the cam means during rotation of the die 
holders to impart the momentary tang and eyelet setting 
forces to the setting dies. In the preferred form of the 
invention, the cam means is arranged to impart the 
momentary forces only when the respective opposing 
pairs of setting dies lie substantially in an imaginary 
plane passing through the spaced parallel rotation axes 
of the die holder means. By virtue of this arrangement, 
there is assurance that the opposing pairs of setting dies 
are substantially in axial alignment with one another at 
the time of application of the setting forces. This is of 
importance in avoiding crushing of the leading edge 
portions of the tangs and eyelets which are moving into 
the nips between the respective die holder means. 

In accordance with a further preferred feature of the 
invention, the plurality of rotary die holder means may 
include a ?rst rotary die holder arranged for rotation 
about a ?rst one of said parallel axes, and second and 
third rotary die holders mounted for rotation about the 
other one of said spaced parallel axes, the second and 
third rotary die holders being spaced apart in the axial 
direction by a distance suf?cient to-permit the leg of the 
T-shaped blank to pass therebetween during operation. 

In the preferred form of the invention, the ?rst rotary 
die holder carries said ?rst set of said eyelet setting dies 
and said tang setting dies in circumferentially spaced 
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relationship, with each of the dies of the ?rst set being 
radially movable relative to said ?rst axis of rotation, 
and means biasing each of the dies of the ?rst set away 
from said ?rst axis of rotation. 
The ?rst set of said dies are preferably disposed in 

pairs about the circumference of the ?rst die holder, 
each pair comprising an eyelet setting die and a tang 
setting die, and the second rotary die holder carrying a 
set of said tang setting dies each arranged to come into 
said opposing relationship with a respective one of the 
tang setting dies of the ?rst set, and the third rotary die 
holder carrying a set of said eyelet setting dies each 
arranged to come into said opposing relation with a 
respective one of the eyelet setting dies of the ?rst set. 

In accordance with a further feature of the invention, 
the means for feeding tha tangs and eyelets includes 
means for supplying individual tangs to respective tang 
setting dies of one of said rotary die holder means prior 
to entry of such tang setting dies into said ?rst nip, and 
magnetic means on said one of the rotary die holder 
means for retaining the individual tangs on the respec 
tive tang setting dies until the tangs have been set into 
said one of the arms of the blank. 
The means for supplying individual tangs also prefer 

ably includes means for feeding a strip of intercon 
nected tangs in step by step fashion toward a peripheral 
portion of said one of the rotary die holder means in 
timed relation to the rotation of the latter, and means for 
successively separating individual leading tangs from 
said strip and applying same to the respective tang set 
ting dies for retention thereon by said magnetic means. 
The above-referred to means for feeding tangs and 

eyelets also advantageously includes chute means for 
delivering eyelets to a peripheral portion of said one of 
the rotary die holders, means for temporarily holding 
successive leading ones of said eyelets at a pick-up sta 
tion, means for moving successive eyelet setting dies 
radially outwardly relative to the rotation axis thereof 
in such a way that each successive eyelet setting die 
comes into seating engagement with a respective one of 
said eyelets at the pick-up point, and means for support 
ing and guiding each said eyelet as it is carried into the 
second nip by the eyelet setting die associated there 
with. 
A preferred embodiment of the invention will be now 

be described by way of example with reference being 
had to the accompanying drawings wherein: 
FIG. 1 is a perspective view of a typical blank show 

ing lines of fold therein; 
FIG. 2 is a perspective view of the ?nished folder in 

the open position for receiving loose sheets of paper to 
be bound; 

FIG. 3 is an end elevation view of the folded central 
portion of the ?nished folder having tangs and eyelets 
connected thereto; 
FIG. 4 is a plan view of a strip of interconnected 

tangs of the type such as are usable in apparatus accord 
ing to the present invention; 
FIG. 5 is a section view of a portion of a folder hav 

ing a tang element set therein; 
FIG. 6 is a section view of a typical eyelet; 
FIG. 7 is an end view of a blank'folded to a T-shape 

in the condition in which it appears just prior to entry 
into tang and eyelet setting apparatus in accordance 
with the present invention; 
FIG. 8 is a side elevation view of tang and eyelet 

setting apparatus according to the invention; 
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FIG. 9 is a plan view of the tang and eyelet setting 
apparatus; 
FIG. 10 is a section view through the rotary die 

holder means and associate structures taken along sec 
tion line 10~10 of FIG. 8; 

IG. 11 is a fragmentary side elevation view, partly 
in phantom, of the rotary die holder means, together 
with certain cam arrangements associated therewith; 
FIG. 12 is a further fragmentary elevation view of the 

rotary die holder elements and being partially in sec 
tion, such section being taken along line 12-12 of FIG. 
11; 
FIG. 13 is a side elevation view of a portion of the 

eyelet feed mechanism in the region of the nip between 
the rotary die holders; 
FIG. 14 is a view of a portion of the eyelet feed mech 

anism, such view being taken from the position desig 
nated by lines 14-14 in FIG. 13 and looking in the 
direction of the arrows; 
FIG. 15 is a side elevation view of the tang feeder 

mechanism; 
FIG. 16 is a plan view of the tang feeder mechanism; 
FIG. 17 is a front elevation view of the tang feeder 

mechanism with a portion of the primary die holder 
arrangement being shown in phantom; 
FIG. 18 is a section view taken along line 18-18 in 

FIG. 16; 
FIG. 19 is a section view taken along line 19—19 in 

FIG. 16; 
FIG. 20 is a section view taken along line 20-20 in 

FIG. 16. 
With reference now to the drawings, FIGS. 1—3 give 

background details relating to folders of the type re 
ferred to previously. A folder blank 10 is shown in its 
flat condition in FIG. 1 and a ?nished but opened folder 
having tan gs and eyelets therein is shown in FIG. 2. For 
purposes of convenience, F is the front and B is the back 
of the folder. The flat blank includes excess material 
disposed between the front and back portions capable of 
forming several folds along the various fold lines shown 
by the dashed lines in FIG. 1. In the embodiments 
shown, the strips 12 and 14 are folded flat against strips 
16 and 18 along th fold lines 20 and 22 respectively. 
Tangs T and eyelets E are set into these folded strips 12, 
16, and 18, 14, and the centrally disposed strips 16 and 
18 are folded relative to one another about a central fold 
line 24. The front F and the back B of the folder are then 
folded relative to strips 12 and 14 about respective fold 
lines 26 and 28 thereby to produce the ?nal form of the 
folder as shown in FIG. 3. 

It might be noted here that the weight of the paper 
from which the folder blank is made is typically desig 
nated as ten and one-half point paperboard. The blank is 
usually embossed at the same time as it is being died-out 
into blanks thereby to provide a front identi?cation 
panel as well as the above-referred to fold lines together 
with such overall design features as are desired. 

In FIG. 4 there is shown a strip 30 of tang-type paper 
fasteners T integrally united to form a continuous strip. 
The strip of fasteners consists of a series of cylindrically 
shaped head portions 32 each having an aperture 34 
therein. These head portions 32 are interconnected by 
means of a series of narrow tie portions 36. In fabricat 
ing the strip, the malleable sheet metal is folded upon 
itself so as to provide a pair of prongs 38 extending 
outwardly to one side of each of the head portions 32. 
With reference to FIG. 5 there is shown in cross-section 
a tang-fastener element T secured to a pair of plies of 
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6 
paper with the head portion of the fastener element 
extending through the plies of paper and being curled 
around as shown at 40 thereby to securely lock the tang 
element T to the paper plies. 
With reference to FIG. 6 there is shown a typical 

eyelet E, such eyelet comprising a generally cylindrical 
hollow body having an outwardly ?ared portion 42 at 
one of its ends. In order to set such an eyelet into a 
paperboard sheet, the eyelet is driven into the paper and 
end portion 44 of the eyelet is thereafter curled around 
outwardly and downwardly by a setting die, thereby to 
?rmly secure the eyelet in the paper sheet. 
For purposes of convenience in this speci?cation, the 

individual fastener elements of strip 30 as shown in FIG. 
4 will simply be referred to as tangs, while fastener 
elements of the type illustrated in FIG. 6 will simply be 
referred to as eyelets. 
With reference to FIG. 7 there is shown a blank 10 of 

paper folded into a T-shape with the opposing arms of 
the T comprising the respective superposed strip por 
tions 12, 16 and 18, 22 respectively and the leg of the T 
comprising the generally parallel spaced apart front and 
back portions F and B respectively of the folder. The 
T-folded blank as shown in FIG. 7 effectively forms the 
starting point for a method in accordance with the pres 
ent invention. Those skilled in the art will appreciate 
that various forms of apparatus may be employed to 
provide the T-folded blank of FIG. 7 in a rapid and 
ef?cient manner; however, since such folding apparatus 
does not, per se, form a part of the present invention, 
such apparatus need not be described herein. 
With reference now to FIGS. 8, 9 and 10, there is 

shown apparatus 50 in accordance with the invention 
for setting eyelets and tangs as described above in a 
blank 10 which has been folded to a T-shape as illus 
trated in FIG. 7. The apparatus includes a main frame 
52 within which the various components of the appara 
tus are mounted such components to be described in 
further detail hereinafter. A path of travel for the T 
shaped blank is de?ned by a narrow elongated support 
rail 54, such path of travel extending to and through a 
tang and eyelet setting station designated by reference 
numeral 56. The setting station includes primary and 
secondary rotary die holders 58 and 60 respectively, the 
latter being mounted for rotation about spaced parallel 
axes 62 and 64 respectively. The primary and secondary 
rotary die holders 58 and 60 de?ne a pair of nips 66, 68 
therebetween for receiving the opposing arms of the 
T-folded blank. Spaced apart tang setting dies and 
spaced apart eyelet setting dies are carried by the rotary 
die holders 58 and 60 in such a manner that, upon rota 
tion of same about their spaced axes 62, 64, successive 
pairs of tang setting dies come into opposing relation 
ship with one another in nip 66 while successive pairs of 
eyelet setting dies come into opposing relationship with 
one another in nip 68. Means, including cam elements 
70, serve to momentarily apply tang and eyelet setting 
forces to each of the opposing pairs of setting dies while 
they are in the first and second nips 66, 68. A drive 
chain system 72, serves to advance the blank edgewise 
along the path of travel de?ned by support rail 54 in 
timed relation to the rotation of die holders 58 and 60 
thereby to bring each of the opposing arms of the T 
folded blank into a respective one of the nips 66, 68. The 
apparatus also includes a mechanism for feeding indi 
vidual tangs to the tang settingdies of the primary die 
holder 58; such tang feeding apparatus is designated by 
the reference numeral 76. The apparatus further in 
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eludes a system, designated by reference numeral 78. for 
feeding eyelets to the eyelet setting dies ofthe rotary die 
holders so that the individual tangs and eyelets are car 
ried into the respective nips 66 and 68 to positions be 
tween opposing pairs of setting dies along with the 
opposing arms of the T-folded blank. Thus, upon appli 
cation of the momentary forces to the setting dies. indi 
vidual tangs T are successively set into one of the arms 
of the T-shaped blank while individual eyelets are suc 
cessively set into the other arm of the blank. 

With reference to FIGS. 10. 11 and 12. it will be seen 
that the primary die holder 58 is mounted on a horizon 
tal shaft 80, the latter being journalled in bearings 82 
which. in turn. are bolted to the machine fratne. A key 
84 prevents any relative rotary motion between shaft 80 
and primary die holder 58. The secondary die holders 
60 comprise a spaced apart pair of substantially identical 
die holders 60a and 6015. As noted previously. these die 
holders are mounted for rotation about axis 64. the 
latter being de?ned by a pair of axially aligned shafts 86 
and 88. which are securely keyed to secondary die hold 
ers 60a. 6011 respectively. The axial spacing between 
secondary die holders 60a and 60b is sufficient to permit 
the leg of the T-shaped blank to pass therebetween 
during operation. The leg of the T-shaped blank is 
shown in dashed lines in FIG. 10. The shafts 86 and 88 
are mounted to the machine frame via axially spaced 
bearings 90, 92 respectively. 

In order to enable the primary die holder 58 and the 
secondary die holders 60 to be driven in synchronism, 
the outboard ends of shaft 80 are each provided with a 
primary drive gear 94. 96 respectively which mesh with 
secondary drive gears 98. 100. respectively. the latter 
being mounted to the respective outboard ends of shafts 
86. 88 respectively. 
Mounted to shaft 80 just inboard of gear 96 is a drive 

sprocket 102 which is connected via a drive chain to a 
main drive motor and gear reduction assembly (not 
shown) which assembly drives the entire apparatus at 
the desired rate of speed. A further sprocket 104 is 
mounted to shaft 86 just inboard of gear 98. Sprocket 
104 is connected via drive chain 106 to a further 
sprocket 108 which. in turn. is conected by a shaft 110 
to sprocket 112. With reference to FIG. 8. a drive chain 
114 is trained around a sprocket 112 as well as around 
sprockets 116. 118. and 120. All of these sprockets lie in 
a common vertical plane passing through the horizon 
tally disposed support rail 54. The upper horizontal 
reach of the drive chain 114 is in fact supported directly 
on top of the support rail 54 so that the drive chain 
horizontal reach actually passes between secondary die 
holders 60a. 68b. closely adjacent nips 66 and 68 as 
previously referred to. The drive chain 114 is provided 
with a plurality of drive dogs 122. such drive dogs being 
equally spaced apart along the length of drive chain 114 
with the spacing between such drive dogs being related 
in predetermined fashion to the length of the folders 10 
being transported edgewise along the support rail 54. 
As best seen in FIG. 3. the drive dogs 122 each engage 
a respective trailing edge of the blanks thus positively 
advancing saute along the path oftravel de?ned by the 
support rail into the nips 66 and 68 defined between the 
primary and secondary die holders. The drive chain 114 
is driven by the sprocket means described above at a 
rate such that the speed of movement of each folder 10 
is identical to the peripheral speed of the primary and 
secondary die holders so that there is no relative move» 
ment between the arms of the TI-folded blank and the 
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8 
portions of the primary and secondary die holders 
which come into contact therewith in nips 66 and 68 in 
the manner to be described hereinafter. It is also noted 
here that a pair of press rolls 124 are disposed in the path 
of travel of the folded blanks and are driven in rotation 
via the drive chain 114. The press rolls are not shown in 
detail. it being sufficient to mention here that they are 
arranged to engage the upper and lower surfaces of the 
arms of the T-shaped blank thereby to sharpen the 
creases therein shortly before the blank is advanced 
toward the nips between the primary and secondary die 
holders. 
The primary die holder 58 is provided with a plural 

ity of radially directed pockets 130 in its periphery, such 
pockets 130 being equally spaced apart circumferen 
tially. Within each pocket 130 there is disposed an asso 
ciated die block 132. Each die block 132 is capable of 
limited radial motion relative to the rotaion axis 62 of 
the primary die holder. Each die block 132 has a short 
stub shaft 134 extending therethrough. the opposing 
ends of stub shaft 134 projecting outwardly beyond the 
opposing sides of primary die holder 58 with such op 
posing ends of the stub shafts 134 each carrying a re 
spective roller 136. The apertures 138 in the primary die 
holder through which the stub shafts pass are somewhat 
elongated in the radial direction thereby to define the 
limits of radial travel of the respective die blocks 132. 
At the bottom of each of the pockets 130 there is dis 
posed a respective compression spring 140 which com 
pression springs 140 serve to bias their respectively 
associated die blocks 132 radially outwardly. 
Each die block 132 carries an axially spaced apart 

pair of setting dies 142 and 142'. Die element 142 effects 
the setting of the tang elements T while die element 142' 
effects the setting of the eyelet elements E. 
The secondary die holders 60a, 6011 are provided with 

a corresponding number of equally circumferentially 
spaced die elements 146. 146’. Thus, during rotation of 
the primary and secondary die holders in synchronism, 
successive ones of the die elements 142 come into op 
posing relationship with successive die elements 146 in 
nip 66 thereby to effect setting of the tang elements T 
into one of the arms of the T~folded blank while at the 
same time successive die elements 142' come into oppos 
ing relationship with respective ones of the die elements 
146' in the other nip 68 thereby to effect the setting of 
individual eyelets E into the other arm of the T~folded 
blank. In order to effect the setting of the tangs and 
eyelets. it is necessary that compression forces be ap 
plied to the die elements 142, 146 and 142',146’ during 
the time that the respective die elements are in substan 
tial alignment with one another in nips 66 and 68. A 
means for applying these compression forces will be 
described hereinafter. 
With reference to FIG. 15 it will be noted that the die 

elements 142 are slightly off-set from the die elements 
142’ in the circumferential direction of the primary die 
holder as illustrated by the reference a. The same de 
gree of offset is also, of course, present in respect of the 
pairs of die elements 146, 146’ in the secondary die 
holders 60a. 60b. The reason for this is that it is not 
desirable to have the eyelet E disposed directly opposite 
to the head portion of the tang T in the finished product. 
With reference to FIG. 2. it will be seen that the tangs 
and eyelets are oftiset from one another by a corre 
sponding distance a such that when the prongs of the 
tang T are bent outwardly at right angles to their associ 
ated heads. they can readily be inserted into the eyelets. 
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This practice is, per se, well known in the art and need 
not be described further at this point. 

Die elements 142, 142' each comprise a hollow shell~ 
like body portion 150 which seats snugly in an aperture 
disposed in the outwardly directed face of die block 
132. Die elements 142, 142' also each include an annular 
face portion 152 having an annular lip 154 concentri 
cally disposed thereon and against which annular face 
152 the outwardly ?aring head portion of tang T seats 
during the setting operation. [)ie elements 142, 142' 
have a hollow interior, within which is disposed an 
axially movable plunger 156, the nose of which nor 
mally projects outwardly relative to the annular face 
152. A coil compression spring 158 disposed within die 
element 142, 142' urges plunger element 156 radially 
outwardly. This plunger element serves to assist in cen 
tering and locating the head of the tang T, or an eyelet 
E. as the case may be, relative to the die element during 
operation. However, during the actual setting opera 
tion, since the die elements 142. 142’ are urged toward 
the opposing die element 146, 146' the compression 
forces involved serve to push the plunger 156 back into 
the interior of the die elements 142, 142' so that plunger 
156 does not in any way interfere with the actual setting 
operation. 
The die element 146 comprises a generally cylindrical 

hollow body which is received in its associated second 
ary die holder 60a. The die holder also includes an 
annular face portion 160 and an outwardly directed 
annular lip 162 having a minimum diameter which is 
slightly less than the diameter of the cylindrical edge 
portion of the head ofthe tang T. An annular concavely 
curved or ?lleted portion extends between the edge of 
the annular lip 162 and the generally flat annular face 
160. Thus, as die element 142 is forced toward die ele- . 
ment 146, the annular edge of the head of the tang T is 
curled generally outwardly and around in the direction 
illustrated by arrow 164 thereby to securely anchor the 
head of the tang to the arm of the T-folded blank which 
is interposed between die elements 142 and 146 during 
operation. The secondary die holder 60h also carries a 
corresponding plurality of die elements 146' similar to 
the die elements carried by secondary die holder 6012. 
Those skilled in the art will realize that. during opera 
tion, as die element 142' is forced toward die element 
146'. the cylindrical edge of eyelet E will be gradually 
curved outwardly and around in the direction of arrow 
164' thereby to effect setting ofthe eyelet E on the other 
arm of the T-folded blank. 

In order to apply the necessary tang and eyelet set 
ting forces to the die elements, at the time the respective 
die elements are disposed in nips 66 and 68, a cam sys 
tem 70 is associated with the primary die holder 58. The 
cam system 70 includes an elongated bifurcated lever 
arm 170 which is pivotally connected to the main frame 
via a pivot shaft 172. As best seen in FIG. 12. arm por' 
tions 170a, and 170!) are disposed in flanking relation 
ship to primary die holder 58, with the ends ofthese arm 
portions each carrying a respective cam block 174. 
During operation, the cam blocks 174 are so arranged 
such that the camming surfaces 176 thereof come into 
engagement with the respective rollers 136 which are 
connected via‘ stub shafts 134 to the associated die 
blocks 132. Thus, as shown in FIG. 11, for example, as 
the primary and secondary die holders 58 and 60 rotate 
in synchronism in the direction of arrows R, the cam 
blocks 174 serve to impart downwardly directed forces 
to the successive pairs of rollers 136 which come into 
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contact therewith with such compressive forces being 
applied to the successive die blocks 132 when the op 
posing pairs of die elements of the primary and second 
ary die holders are in substantial axial alignment with 
each other (Lee. at that point in time when they all lie 
substantially in an imaginary plane passing through the 
spaced parallel rotation axes 62 and 64 of the rotating 
die holders). By applying setting forces to the respec 
tive tang and eyelet elements only when the opposing 
sets of die elements are in substantial mutual alignment. 
crushing of the leading edge portions of the fastener 
elements coming into the nips 66 and 68 is substantially 
avoided. 

Referring again to the cam system 70 for applying 
momentary forces to the setting diesv it will be noted 
that the end of the cam lever 170 remote from cam 
blocks 174 is connected at pivot axle 180 to the plunger 
182 of a pneumatic cylinder 184. The cylinder 184 is 
connected to an air supply valve 186 which. in turn. is 
connected to a regulated source of air pressure (not 
shown). By decreasing or increasing the air pressure 
supplied to cylinder 184. one can readily increase or 
decrease the amount of pressure being applied by cam 
blocks 174 to the roller elements 136 thereby to enable 
one to modify the setting forces applied to the tangs and 
elements in a desired manner. 
The previously mentioned system 78 for supplying 

individual eyelets to nip 68 between the primary and 
secondary die holders will now be described. With 
reference to FIG. 8 there is shown a vibratory feeder 
190 mounted to the machine frame at an elevation well 
above the elevation of nip 68. The vibratory feeder may 
be of any well known commercially available variety 
(e.g. a Syntron vibratory feeder), the same being pro— 
vided with commercially available guide means and 
eyelet orienting means thereby to ensure that the eyelets 
being fed outwardly therefrom are all oriented with 
their outwardly directed ?ange portions disposed up 
permost. These oriented eyelets then slide down an 
elongated channel-shaped in cross-section chute 192. 
With reference to FIGS. 13 and 14, the lower end of 
chute 192 is connected to an eyelet guide 194. The 
eyelet guide 194 comprises an elongated tapered metal 
block which is so contoured as to extend well into the 
nip 68 which is de?ned between primary die holder 58 
and the secondary die holder 60b. The upper surface of 
the eyelet guide is provided with an eyelet guide chan 
nel 196 which gradually decreases in depth from the 
inlet end 198 thereof to the exit end 200 as best seen in 
FIG. 13. A recessed or cut out portion 202 is provided 
about halfway along the length of one of the side walls 
of the guide channel 196. A small diameter rod ofspring 
steel 204 is attached to a side of the eyelets guide by 
fastener 206 with such steel wire having a loop 208 
formed on a free end thereof with the wire 206 being 
bent so that the loop portion 208 extends into the chan 
nel 196 and into the path of the eyelet moving there 
along. Thus. the loop portion 208 defines the so~called 
“pick-up" position of the eyelets. 
With reference now to FIGS. 11 and 12 there is 

shown a cam block 220 which is positioned generally 
alongside of the eyelet guide 194. such cam block 220 
being mounted to the machine frame via bracket 222. 
The cam block 220 is positioned such that it lies in a 
plane mid-way between the nips 66, 68 de?ned by the 
primary and secondary die holders. The upper surface 
226 of cam block 220 is of a predetermined contour and 
is arranged to contact the respective die blocks 132 
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mid-way between the die elements 142 and 142’ sup 
ported thereon. Thus, with reference to FIG. 11, as 

‘ primary die holder 58 turns in the direction of arrow R, 
the die blocks 132 are successively contacted by cam 
block 220 and are moved thereby in the manner which 
will now be described. It will be seen from FIG. 11 that 
the upper surface of cam block 220 is concavely curved 
radially inwardly from point 228 to point 230 relative to 
the rotation axis 62 of primary die holder 58. From 
point 230 to 232, the surface of cam block 220 slopes 
fairly steeply outwardly relative to rotation axis 62. 
Thus, as primary die holder 58 rotates, the die holder 
132 will ?rst contact cam block 220 shortly after point 
228 and will be moved radially inwardly relative to 
rotation axis 62 of the primary die holder 58 until such 
time as the trailing edge of die block 132 reaches point 
230 on the cam. Continued movement of primary die 
holder 58 will cause the die block 132 to follow along 
the sloping surface of the cam from point 230 to point 
232 i.e. the die block 132 moves radially outwardly. As 
die block 132 moves radially outwardly, the tip of the 
spring biased plunger 156 in die element 142’ enters into 
the eye of an eyelet E which is being held at the afore 
mentioned pick-up point by the loop 208 of the spring 
steel wire 204. Continued movement of primary die 
holder 58 causes the eyelet to be moved along the chan 
nel 196 with the result being that the wire springs back 
momentarily to release the eyelet thus allowing it to be 
carried along channel 196 into the nip 68. As the die 
block 132 moves into the nip, the lower edge of the 
eyelet slides along the bottom of the channel 196. Since 
this channel gradually decreases in depth, the eyelet 
tends to push the die block 132 back into its pocket 130 
against the biasing force exerted by compression spring 
140. However, as the die block 132 approaches the nip, 
the rollers 136 associated therewith come into engage 
ment with the previously described cam blocks 176 
which exert an outwardly radially directed force on the 
cam block 132 which force, as described above, serves 
to effect the setting of the eyelet in one of the arms of 
the T-shaped blank as described previously. 
The previously mentioned apparatus 76 for supplying 

tang elements to the primary die holder 58 will now be 
described with reference to FIGS. 15-20. The tang 
feeder mechanism 76 includes a sub-frame 240 having 
an elongated guide channel 242 connected thereto and 
defining a path of travel for a strip of interconnected 
tangs 30 as previously described. The strip of tangs is 
caused to move along guide channel 242 in the direction 
of arrow D in step by step fashion from a supply reel for 
the tangs (not shown). The guide channel 242 termi 
nates adjacent the front end of the tang feed assembly 
with a cutter anvil 244 being located at the front end of 
channel 242 in closely spaced relation to the periphery 
of the primary die holder 58 as best seen in FIG. 15. A 
pair of spaced upright draw-down shafts 246 are 
mounted in spaced parallel relationship adjacent the 
front end of the tang feed assembly 76, such shafts 246 
extending through suitable bearings 248 mounted in 
sub-frame 240. The lower ends of draw-down shaft 246 
are secured to a cross-member 250, the latter having a 
cutter and feed cam 252 mounted thereon as best seen in 
FIG. 17. The cam 252 is mounted in a position such that 
it is engaged by the successive rollers 136 as the primary 
die holder 58 is rotated about its axis. Thus, as primary 
die holder 58 rotates, the rollers 136 successively en 
gage cam 252 thus causing shafts 246 to be successively 
pulled downwardly relative to sub-frame 240 with re 
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turn of the shafts to the uppermost positions being pro 
vided for by coil compression springs 254. The upper 
ends of the shaft 246 are connected to a head assembly 
256, with the head assembly 256 having a cutter blade 
258 and a cutter blade mount 260 connected thereto. 
Cutter blade 258 is arranged to cooperate with the cut 
ter anvil 244 to successively sever the narrow ties 36 
between the individual tangs of the strip. 

In order to effect step by step feeding of the strip of 
tangs 30, the apparatus is provided with a pair of feed 
?ngers 266 which operate in unison to advance strip 30 
by an amount equal to the width of a tang T during each 
operational cycle of the device. The feed ?ngers 266 
extend through respective narrow slots in a guide block 
268 thereby to avoid any unwanted lateral displacement 
of the feed ?ngers during operation. In order to effect 
movement of the feed ?ngers 266, head assembly 256 is 
provided with a support bracket 270 to which is con 
nected a feed roller 272. Feed roller 272 engages with 
the upper surface of a pivot arm 274, the latter being 
securely connected adjacent .its rearwardly disposed 
end to a horizontally disposed main feed shaft 276. The 
feed shaft 276 is journalled in a pair of spaced apart 
upright members 278 connected to the sub-frame 240. 
The feed shaft 276 is connected in turn to a feed lever 
280. The lower end of the feed lever is connected via 
pivot shaft 282 to a rearwardly disposed portion of each 
of the feed ?ngers 266. A relatively light tension spring 
284 is interconnected between feed lever 280 and the 
rearmost end of feed ?ngers 266 thereby to bias the 
forwardly disposed ends of such feed ?ngers down 
wardly and into engagement with the strip of tangs 30. 
It should be noted here that the feed lever 280 is not 
keyed to feed shaft 276. Rather, there is further 
mounted on feed shaft 276 an adjustable feed lever 290, 
a portion of which is disposed immediately behind feed 
lever 280. An adjustment screw 292 extends through 
member 290 and makes contact with the feed lever 280. 
This adjustment screw 292 enables one to make ?ne 
adjustments in the feed arrangement thereby to ensure 
that the cutter blade 258 accurately severs the strip of 
tangs at the narrow connections 36 between the individ 
ual tangs. It will be seen from the above that as the head 
assembly 256 is drawn downwardly by earn 252 and 
draw-down shafts 246 that the feed roller 272, in 
contact with pivot arm 274, will cause the main feed 
shaft 276 to rotate clockwise as seen in FIG. 15. As main 
feed shaft 276 rotates clockwise, the feed arm 280 is 
likewise caused to rotate counterclockwise thus retract~ 
ing feed ?ngers 266 rearwardly and away from the 
primary die holder 58. The light tension spring 284 
permits the forwardly disposed ends of the feed ?ngers 
266 to lift upwardly and ride over the tangs of the strip. 
In order to facilitate this action, the outermost ends of 
the feed ?ngers 266 are provided with rearwardly slop 
ing ramp portions 296. Rearward movement of the strip 
of tangs 30 along guide channel 242 is prevented by 
virtue of a tang strip locate arm 300, as best seen in FIG. 
20, the arm 300 being disposed below guide channel 242 
and having a tip portion 302 which projects upwardly 
into the path of movement of the tangs so that it engages 
in the head portions of the successive tangs. The locate 
arm is provided with a pivot axle 304 and has at its end 
remote from the tip portion 302, a light tension biasing 
spring 306 which enables the tip portion 302 to retract 
out of the path of travel of the strip of tangs as the latter 
are being moved along the path by the feed ?ngers 266. 








